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(54) Mobile pen computer having an integrated palm rest 



(57) A pen computer has a double hinge connector 
and a first member which is rotatably connected to the 
connector. The first member has a pen sensitive screen. 
A second member, having a flat surface, is also rotatably 
connected to the connector. The pen computer is in a 
closed position when an angle between the first and sec- 
ond members is equal to zero degrees. The pen compu- 
ter is in an open position when the angle between the 
first and second members is substantially equal to 180 
degrees. When the pen computer is in the open position 
the flat surface of the second member is substantially 
level with the pen sensitive screen of the first member 
such that the flat surface is operable as a palm rest for 
facilitating the use of the pen sensitive screen. 
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Description 

Background of the invention 
Field of the invention 

The present invention relates generally to comput- 
ers, and more particularly to pen computer, also ) Known 
as personal digital assistants or personal commun.ca- 
tors. 

Related Art 
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,ace area is not optimal, as it typically is not level with 
the pen sensitive display, and/or includes some protru- 
sions (such as power and control switches, cables, ports, 
hinges, locking mechanisms, etc. ) which impede user 
s writer Also, because ol their larger size, these pen com- 
puters are not as mobile as the pen computers of the fust 
category. 



Summary of the Invention 



w 



There is a need today for mobile computing capabil- 
ity This has -resulted in the production ol physically 
smaller and lighter personal computers, such as laptop 
computers, notebook computers, and tablet computers 
(listed in order of decreasing size and weight). 

Smaller computers (such as tablet computers) gen- 
erally have the same processing power and capab,I.Ues 
as their larger counterparts. There are, however some 
disadvantages associated with smaller compute rs^For 
example, smaller computers are typically too small to ac- 
commodate an adequate, "user friendly" ^oard . 

Accordingly, such smaller computers often include 
different mechanisms for receiving user input, such as 
pen sensitive displays. Smaller computers (i.e.. tablet 
computers) which employ pen sensitive displays are 
called "pen computers". A pen computer ,s capable of 
recognizing user data and commands written on the pen 
computer's pen sensitive display Examples of pen com- 
puters include the Newton message pad computer pro- 
duced by Apple Computer, the Casio 2-7000, and the 

Tandy Zoomer. 

Pen computers generally fall into two categories. 
The pen computers in the first category, such as the 
Newton computer, have pen sensitive displays which oc- 
cupy the entire working surface. The primary advantage 
of these pen computers is their small s,ze (they are a 
little larger than a typical paperback book) and the, mo- 
bility (which results from their small size). However, it is 
difficult to use the pen sensitive display with these pen 
computers, particularly when standing or when a level 
and stable resting surface is unavailable. This ,s true, be- 
cause these pen computers do not provide the user wrth 
a flat surface on which to rest her hand wh.le writing (the 
user could rest her hand on the pen sensit.ve display, but 
this would result in false readings). Consequently, he 
user is forced to "float" her hand above the pen sensitive 
display, resulting in fatigue and illegible wntmg. 

The pen computers in the second category, such as 
the NCR Model 31 25, the Gridpad Model 2050, and the 
EO Models 440 and 380, are relatively large in size (ap- 
proximately the size of a clip board). In these pen com- 
puters, the pen sensitive display occupies only a portion 
ol the working surface. Accordingly, these pen comput- 
ers provide the user with some surface area upon which 
she can rest her hand while writing. However, this sur- 



The present invention is directed to a pen computer 
having a double hinge connector and a first member 
which is rotatably connected to the connector. The ^rsl 
member has a pen sensitive screen. A second member 
is having a flat surface, is also rotatably connected to the 
connector. 

The pen computer is in a closed position when an 
angle between the first and second members is equal to 
zero degrees. The pen computer is in an open position 
20 when the angle between the first and second members 
is substantially equal to 1 80 degrees. 

When the pen computer is in the open position, the 
Mat surface of the second member is substantially level 
with the pen sensitive screen of the first member, such 
25 that the flat surface is operable as a palm rest for facili- 
tating the use of the pen sensitive screen. 

Further features and advantages of the present in- 
vention, as well as the structure and operation of various 
embodiments of the present invention, are described m 
30 detail below with reference to the accompany.ng draw- 
ings, in the drawings, like reference numbers indicate 
identical or functionally similar elements. 
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Brief Description of the Figures 

The present invention will be described with refer- 
ence to the accompanying drawings, wherein: 

FIGS 1 and 3 are side views of a pen computer 
according to a preferred embodiment of the present 

invention: 

PIGS. 2 and 4 are perspective views of the pen com- 
puter of the present invention: 
FIG. 5 is an exploded view of a double hinge con- 
nector used with the present invention: 
FIGS 6 and 7 are perspective views showing the 
double hinge connector being inserted into a second 
member of the pen computer of the present mven- 

FtG 8 is a block diagram of the electrical and com- 
munication components of the pen computer of the 
present invention: and ( 
FIGS. 9 and 10 depict an alternate embodiment o. 
the present invention. 
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Detailed Description of the Preferred 
Embodiments 

The present invention is a small, mobile pen com- 
puter (also called a personal digital assistant or a per- 
sonal communicator) having a pen sensitive display and 
a palm rest for facilitating the use of the pen sensitive 
display. FIG. 1 is a side view of a pen computer 102 ac- 
cording to a preferred embodiment of the present inven- 
tion. For readability purposes/details of the pen compu- 
ter 102 are not shown in FIG. 1 . 

The pen computer 102 includes a first member -104 
and a second member 106. The first member 104 is ro- 
tatably connected to a connector 108 such that the first 
member 1 04 is rotatable about a first axis 1 1 4. Similarly, 
the second member 106 is rotatably connected to the 
connector 108 such that the second member 106 is ro- 
tatable about a second axis 116. 

The degree of rotation of the first member 104 and 
the second member 1 06 is represented herein by an an- 
gle 118, which is the angle between the first and second 
members 104, 106. The angle 118 ranges from 0 de- 
grees to 1 80 degrees. When the angle 1 1 8 is equal to 0 
degrees, the pen computer 102 is said to be in a closed 
position. When the angle 118 is equal to 180 degrees, 
the pen computer 102 is said to be in an open position. 
When the pen computer 102 is in the open computer a 
surface 110 of the first member 104 contacts a surface 
112 of the second member 106. Such contact prevents 
the angle 118 from exceeding 180 degrees. 

According to the present invention, the pen compu- 
ter 102 resembles a book, where the first and second 
members 1 04, 106 correspond to leaves of the book : and 
the connector 108 corresponds to the spine of the book. 
When the pen computer 102 is in the closed position, 
then the book is closed. When the pen computer 102 is 
in the open position, then the book is open : 

The use of a book format is advantageous, since it 
is easier to hold and write on from all orientations. Also, 
it is easier to acoustically isolate a microphone and/or 
speaker when using a book format, thereby improving 
audio intelligibility. Further, a book design provides im- 
proved weight balance. 

FIG. 2 is a perspective view of the pen computer 
102. The pen computer 102 is in the open position. The 
first member 104 includes a pen sensitive display 218. 
which represents any well known pen sensitive display. 
The first member 1 04 also includes a power switch 21 4 
and a disk drive 220. An antenna 216 is rotatably con- 
nected to the first member 104. As discussed above, the 
first member 1 04 is rotatably connected to the connector 
108 such that the first member 104 is rotatable about the 
first axis 114. 

The second member 106 includes an audio speaker 
204 and a cavity 222 (best shown in FIG. 4) for receiving 
and storing a pen 212. As discussed above, the second 
member 1 06 is rotatably connected to the connector 1 08 
such that the second member 106 is rotatable about the 



4 

second axis 116. 

A first latching mechanism is provided for locking the 
pen computer 102 in the closed position. The first latch- 
ing mechanism preferably includes a hook 206 affixed to 

5 the first member 104 and a corresponding locking slot 
208 in the second member 1 06. When the pen computer 
102 is closed, the hook 206 enters the slot 208, and is 
secured therein in a well known manner. The first latch- 
ing mechanism is unlocked in a well known manner by 

io sliding a switch 210 to thereby cause the locking slot 208 
to release the hook 206. It should be understood that the 
particular latching mechanism shown in FIG. 2 and de- 
scribed above is provided for illustrative purposes only. 
Any other well known latching means may alternatively 

is be used. 

A second latching mechanism (not shown) is also 
provided for locking the pen computer 102 in the open 
position. Any well known latching means may be used 
to implement the second latching mechanism, such as 

20 that shown in FIG. 2 and described above for the first 
latching mechanism. 

FIG. 8 is a block diagram 802 of the electrical and 
communication components of the pen computer 102 
according to an embodiment of the present invention. 

25 The pen computer 1 02 includes a central processing unit 
(CPU) 804 that is connected to other components via a 
data bus 806. The CPU 804 operates in accordance with 
control logic 810, preferably stored in a random access 
memory (RAM) 808, to control the operation of the com- 

30 ponents of the pen computer 102. Preferably, the control 
logic 810 is implemented as a software program, such 
that the CPU 804 operates according to instructions con- 
tained in the software program. Alternatively, the CPU 
804 and the control logic 81 0 are implemented as a hard- 

35 ware state machine. 

A pen sensitive screen 218 is connected to the bus 
806 via a screen interface 81 4. The pen sensitive screen 
218 is preferably located in the first member 104. as stat- 
ed above. Preferably, the pen sensitive screen 218 is 

-to configured and oriented in a 'landscape mode. The 
screen interface 814 operates to recognize and interpret 
user writing (preferably made with the pen 212) applied 
to the pen sensitive screen 218. The screen interface 
814 includes a handwriting recognition module 816 for 

-5 recognizing such user writing, and for transferring appro- 
priate digital representations of such user writing to the 
CPU 804 via the bus 806. Systems and methods of rec- 
ognizing handwriting are well known. The handwriting 
recognition module 816 may be implemented using any 

50 of such well known systems and methods. 

The pen computer 102 includes one or more com- 
munication modules 818 connected to an antenna 216 
(which is preferably rotatably connected to the first mem- 
ber 104. as stated above). Such communication mod- 

55 ules 818 include, for example, a modem h send and/or 
receive facsimile module, a cellular telephone handset 
and appropriate related circuitry, a port for connection to 
the telephone network, etc. These communication devic- 
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es are all well known. 

The pen computer 102 also includes one or more 
audio modules 820, such as a well known text-to-speech 
synthesizer 822 : and an audio speaker 204 (which is 
preferably located in-the second member 106. as stated 
above). The pen computer 102 further includes one or 
more storage devices, such as a hard disk drive (not 
shown) and/or a floppy disk drive 220. that is preferably 
located in the first member 104 (as stated above). 

The functionality of the pen computer 102 is similar 
to the functionality of any well known, modern personal 
computer. For example, the pen computer 102 prefera- 
bly has well known "mobile office" capabilities, such as 
database functionality, word processing functionality, 
calendar and scheduling functionality, telephone direc- 
tory and dialing functionality (telephone directory infor- 
mation is preferably stored in the RAM 808 as commu- 
nication data 812), journal functionality, time manage- 
ment functionality, calculator functionality money man- 
agement functionality, etc. Such functionality is achieved 
in a well known manner by executing appropriate com- 
puter software (represented as control logic 810) in the 
pen computer 102. 

The pen computer 102 also includes various com- 
munication capabilities (including wireless communica- 
tion capabilities), such as sending and receiving data 
and facsimile transmissions. Such wireless communica- 
tion capabilities are achieved in a well known manner by 
using the communication modules 818 and the antenna 
216 

According to the present invention, the pen compu- 
ter 102 receives user input in a well known manner via 
the pen sensitive screen 21 8. The pen computer 1 02 out- 
puts messages, instructions, data, etc., to the user via 
the pen sensitive screen 21 8 and also the audio modules 
820 and the audio speaker 204. Data, programs, etc., 
are stored and retrieved from the storage devices 824. 

Referring again to FIG. 2, the second member 106 
provides a palm rest 202 for facilitating the use of the 
pen sensitive screen 218. As best shown in FIG. 3, when 
the pen computer 102 is in the open position (i.e., the 
angle 118 is equal to 180 degrees), the palm rest 202 is 
level with the pen sensitive screen 218 (that is, the palm 
rest 202 and the pen sensitive screen 218 are in the 
same plane 302). Also, the palm rest 202 is a flat surface 
and contains no protrusions (any protrusions that may 
be present on the palm rest 202, such as the speaker 
204 and/or the slot 208, are minimal in dimension and 
are positioned, i.e., centered, so as to not obstruct the 
movement of a hand resting on the palm rest 202). 

Accordingly, the palm rest 202 represents an ideal 
surface for the user to rest the palm of her hand while 
writing on the pen sensitive screen 218. This is depicted 
in FIG. 4 (in the embodiment of FIG. 4, the speaker 204' 
is located in the first member 104. and an alternate first 
latching mechanism is employed). By enabling the user 
to rest her palm while writing, the present invention re- 
duces fatigue, enhances legibility, enables use of the en- 



tire screen 218, reduces false readings, and increases 
the overall useability of the pen sensitive screen 21 8. and 
of the pen computer 102 itself. These advantages are 
achieved in both stationary and mobile situations, and 
5 sitting and standing situations, since the palm rest 202 
is integrated with the pen sensitive screen 218. Also, 
these advantages are achieved whether or not there is 
a level surface on which to rest the pen computer 102. 
As shown in FIGS. 1 and 2, the first and second 
io members 104. 106 each preferably has a length L of ap- 
proximately 5 inches, a height H of approximately 0.75 
inches, and a width W of approximately 8 inches. Ac- 
cordingly, when in the closed position, the pen computer 
1 02 preferably has a length L of approximately 5 inches, 
is a height 2*H of approximately 1 .5 inches, and a width W 
of approximately 8 inches. When in the open position, 
the pen computer 102 preferably has a length 2*L of ap- 
proximately 10 inches, a height H of approximately 0.75 
inches, and a width W of approximately 8 inches. Ac- 
20 cordingiy, when in the closed position, the pen computer 
102 is very small and, thus, very mobile. When in the 
open position, the pen computer 102 provides a palm 
rest 202 for facilitating the use of the pen sensitive dis- 
play 218, as discussed above. 
25 As stated above, the first member 104 and the sec- 
ond member 1 06 are rotatably connected to the connec- 
tor 1 08. Preferably, the connector 1 08 is implemented as 
a double hinge joint such that the first member 104 is 
rotatable about the first axis 114. and the second mem- 
30 ber 1 06 is independently rotatable about the second axis 
116. 

FIG. 5 is an exploded view of a double hinge con- 
nector 108 according to a preferred embodiment of the 
present invention. The connector 108 includes a first 
35 electrical cable 508 and a second electrical cable 510. 
The first and second cable 508 each comprises one or 
more electrical wires. Terminals 51 6A and 51 6B are con- 
nected to the ends of the first cable 503. and terminals 
522A and 522B are connected to the ends of the second 
40 cable 510. These terminals 516 and 518 are connected 
in a well known manner to electrical components in the 
pen computer 1 02. The first and second cables 503. 5 1 0 
are configured in a "criss-cross" pattern such that termi- 
nals 516A and 522A are located in the first member 104 
45 and terminals 51 6B and 522B are located in the second 
member 106. In this manner, signals may be exchanged 
between the first and second members 104. 106. 

End pieces 51 4A. 51 4B are fixedly attached proxi- 
mate to each end of the first cable 508. Sleeves 51 2A 
so and 51 2B are connected to the end pieces 51 4A and 
51 4B. respectively. Similarly, end pieces 520A. 520Bare 
fixedly attached proximate to each end of the second ca- 
ble 510, and sleeves 518A and 518B are connected to 
the end pieces 520A and 520B, respectively 
55 As discussed below, end piece 51 4A. sleeve 51 2A, 

sleeve 51 8B, and end piece 520B represent the first axis 
114 about which the first member 104 rotates tin es- 
sence, such components represent a first hmgeV End 
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piece 520A : sleeve 51 8A, sleeve 51 2B. and end piece 
51 4B represent the second axis 1 1 6 about which the sec- 
ond member 106 rotates (in essence, such components 
represent a second hinge). 

Sleeves 51 2A and 51 8A are secured in clamp 508A.. $ 
and clamp 508A snaps into a compartment 552 of a first 
plate 510. In snapping the clamp 508A into the compart- 
ment 552. the sleeves 51 2 A and 51 8A rest in groves 526 
formed in a first side 524A of the first plate 510. Also, 
sleeves 51 8b and 51 2B are secured in clamp 508B ; and to 
clamp 508B snaps into a compartment 554 of the first 
plate 510. In snapping the clamp 508B into the compart- 
ment 554, the sleeves 51 8B and 51 2B rest in groves 526 
formed in a second side 524B of the first plate 510. 

The first plate 510 has a flat surface 252. As shown is 
in FIG. 2. this flat surface 252 of the first plate 510 forms 
part of the palm rest 202. 

A second plate 502 is secured to the first plate 510 
using any well known securing means : such as bolts, 
screws, etc. The sleeves 51 2A and 51 8A rest in groves 20 
556 formed in a first side 558A of the second plate 502, 
and the sleeves 51 8B and 51 2B rest in groves 556 (not 
shown) formed in a second side 558B of the second plate 
502. 

A fully assembled double hinge connector 108 is 25 
shown in FIG. 6. A slot 602A is formed between the end 
pieces 514A. 520A and the first and second plates 510, 
502. Similarly, a slot 602B is formed between the end 
pieces 520B : 51 4B and the first and second plates 510. 
502. 30 

One half of the connector 108 (i.e., the second 
hinge) corresponding to the second axis 11 6 is inserted 
into a compartment 620 of a housing 604 of the second 
member 1 06. A portion of slot 602A adjacent to end piece 
520A is inserted into an opening 606A of the compart- 35 
ment 620. This opening 606A is formed by U-shaped 
side 608A. The sleeve 51 8A is in frictional contact with 
this U-shaped side 608A. Similarly, a portion of slot 602B 
adjacent to end piece 51 4B is inserted into an opening 
606B of the compartment 620. This opening 606B is -*o 
formed by U-shaped side 608B. The sleeve 51 2B is in 
frictional contact with this U-shaped side 608B. 

FIG. 7 depicts the connector 108 partially inserted 
within the compartment 620 of the housing 604 of the 
second member 106. A housing plate 702 is attached to 
the housing 604 to thereby secure the portion of the con- 
nector 108 corresponding to the second axis 116 within 
the second member 1 06. Since the connector 1 08 is not 
fixedly secured within the second member 106, the sec- 
ond member 1 06 is rotatable about the second axis 1 1 6. $o 

The portion of the connector 108 (i.e., the first hinge) 
corresponding to the first axis 114 is inserted and se- 
cured within the first member 104 in a similar manner. 

FIG. 9 illustrates an alternate embodiment of the 
present invention, wherein a well known cellular tele- 55 
phone handset 902 is inserted within a cavity formed in 
the second member 106. A latching mechanism mot 
shown) secures the handset 902 in this cavity. FIG. 10 



shows the handset 902 released from the cavity in the 
second member 106. 

While various embodiments of the present invention 
have been described above, it should be understood that 
they have been presented by way of example only, and 
not limitation. Thus, the breadth and scope of the present 
invention should not be limited by any of the above-de- 
scribed exemplary embodiments, but should be defined 
only in accordance with the following claims and their 
equivalents. 



Claims 

1. A pen computer, comprising: 

a connector: 

a first member, rotatably connected to said con- 
nector, having a pen sensitive screen: and 
a second member also rotatably connected to 
said connector, having a flat surface: 
said pen computer being in a closed position 
when an angle between said first and second 
members is equal to zero degrees, and being in 
an open position when said angle between said 
first and second members is substantially equal 
to 180 degrees: 

said flat surface being substantially level with 
said pen sensitive screen when said pen com- 
puter is in said open position, such that said flat 
surface is operable as a palm rest for facilitating 
use of said pen sensitive screen. 

2. The pen computer of claim 1 , wherein said connec- 
tor comprises first and second hinges, said first 
member being rotatably connected to said first 
hinge, and said second member being rotatably con- 
nected to said second hinge. 

3. The pen computer of claim 2, wherein said connec- 
tor further comprises a flat surface that is level with 
said flat surface of said second member and said 
pen sensitive screen of said first member when said 
pen computer is in said open position. 

4. The pen computer of claim 1, further comprising a 
latching mechanism to lock said pen computer in 
said open position. 

5. The pen computer of claim 1 , wherein said first and 
second members each have a length of approxi- 
mately 5 inches, a height of approximately 0.75 
inches, and a width of approximately S inches. 

6. The pen computer of claim 1 . wherein said pen sen- 
sitive screen has a landscape orientation. 
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